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OST OF INADEQUATE lubri- 

cation can be a major drain 

on company profits. The cost of the 

lubricants themselves is very small 

—small when compared to the fol- 
lowing: 

1. Machine breakdown in which 
improper lubrication is a factor. 

2. Machine slowdown due to 
worn parts due, in turn, to inade- 
quate lubrication. 

3. Machine part replacement 
cost due in part to insufficient or 
inappropriate lubrication. 

4. Labor cost of applying lubri- 
cants. 

5. Supervision and overhead 
costs in connection with the lubri- 
cation program. 

All this is quite obvious. The 
trouble is that it is next to im- 
possible to determine the actual 
costs involved in each of the above 
items, Even if the mechanics know 
that faulty lubrication has caused 
a breakdown they are often reluc- 
tant to report the fact and get 
their oiler “buddy” in trouble. Even 
if maintenance supervision knows 
where poor lubrication is responsi- 





= LUBRICATION SCHEDULING — 


Using 


— METHODS TIME MEASUREMENT — 








nee 


By TOM MOSTYN, Executive Staff Maintenance Engineer, Rayonier, Inc. 


ble for a breakdown, they are not 
likely to go out of their way to 
report deficiencies in a function also 
under their supervision. So the 
chances are that top management 
which has “control” over expendi- 
tures gets to know of very few 
cases where “lack of lubrication” 
costs are excessive. 

Machine part replacement costs 
due to inadequate lubrication are 
even more illusive. Parts wear out 
whether they are lubricated or not. 
The life of a part ideally lubricated 
and one lubricated under normal 
practices is seldom compared. Serv- 
ice conditions vary so much that 
it is impractical to separate replace- 
ment costs due to lubrication prac- 
tices. Anyone close to machine 
maintenance may know of instances 
where inadequate lubrication costs 
have been substantial. But usually 
no one knows just how much it 
actually costs the company. 

Labor, supervision, and over- 
head costs normally run four or 
five times lubrication materials cost. 
But here again few people have 
bothered to compare these costs. 


1 


Relatively few companies compute 
lubrication costs separate from 
other maintenance costs. Very few 
know what “par” for lubrication 
costs should be even for labor and 
materials, Very few have made a 
thorough study of the subject. 

As a start on a lubrication pro- 
gram, the Grays Harbor Division 
of Rayonier Incorporated made a 
survey of some thirty oil companies 
and lubrication equipment manu- 
facturers. No specific programs 
were recommended by them. We 
were referred to six different manu- 
facturing companies known to have 
definite lubrication schedules. These 
companies were very helpful in their 
suggestions. But no lubrication pro- 
gram that covered all of the consid- 
erations necessary in our application 
were forthcoming. 


What Should Study Cover? 


The objectives of a lubrication 
program should be laid out first: 
1. To reduce maintenance costs, 
including cost of applying lubri- 








FEATURE I 








FIGURE 2 car L2 4{l3 





GENERATOR MOTOR 
CIRCUIT BREAKER 









































| 

‘ 

\ 
-44-p--- 
‘| 

~ 

Me 

ae. 


ss MECHANICAL y 
+-- CONNECTION 

















<body Satu. + 


tor control circuit is shown in Fig. 
2. Rotation is changed from gener- 
ator to welder by operating the 
motor circuit breakers. These cir- 
cuit breakers are mechanically inter- 
locked by the cam shown in Fig. 1. 
The cam is also key interlocked with 
the plant d-c supply circuit breaker. 

One phase of the load side of 
the motor breakers is cross-con- 
nected to reverse the direction of 
the driving motor. The mechanical 
interlock cam has a step milled into 
the rear of it which operates a limit 
switch. This cam is designed so 
that only one breaker can be closed 
and mechanically holds the other 
breaker open. 

Closing the generator motor 
breaker energizes the line side of 
contactor M. Pressing the start but- 
ton energizes the closing coil of the 
magnetic starter M and the auxiliary 
contact holds the starter closed until 
the stop button is operated. 

Field connections are shown in 
Fig. 3. With the machine running 
in the direction of rotation of a con- 
stant voltage generator, the normally 
closed side of the limit switch ener- 
gizes relay CR1. Contact CR1 closes 
the exciter armature circuit to make 
Al - F1 negative and A-2 - F2 posi- 
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tive. The generator field is now 
energized and the generator builds 
up. A 400 ohm resistor is connected 
across Fl and F2 permanently to 
act as a field discharge resistor. 

A schematic drawing of the gen- 
erator armature circuit is shown in 
Fig. 4. The welding leads are shown 
but these are not used when the 
machine is running as a generator. 
The unit is permanently connected 
to the plant d-c bus through the 
generator load breaker which is 
mechanically interlocked with the 
plant generator breaker. 

Load current is measured by the 
300 amp, 50 mv shunt as ihe CR1 
contact across the shunt is open 
when the machine is operating as 
a generator. The d-c voltmeter has 
a zero center scale to permit reading 
opposite polarities when switching 
from generator operation to welding. 

When operating as a welder, the 
welder motor circuit breaker is 
closed to provide the correct rota- 
tion. The limit switch operates CR2 
to restore the original exciter arma- 
ture connections, the generator load 
breaker is left open and the welding 
leads connected to the machine. 

It is not recommended that this 
m-g set be paralleled with your plant 
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d-c generator as compounding the 
two generators would not allow a 
proportionate division of load be- 
tween the generators. To prevent 
this, the generator load circuit 
breaker is mechanically interlocked 
with the plant generator breaker. 

We found the control cabinet 
modifications and installations cost 
about 40 per cent of an equivalent 
bank of rectifiers and controls. The 
added bonus of its use as a welder, 
when needed, overcomes thoughts 
of its inefficient performance as a 
voltage generator. End 














Fig. 1. Form on facing page shows 
points of lubrication, lubricants to be 
used, etc. The “Prod.” in column 4 re- 
fers to production—can the machine be 
lubricated while it is in production or 
must it shut down? An “R” is placed 
in this column if it should be lubricated 
while running; RN means lubricate 
running or not; and an N means lu- 
bricate only when machine is not run- 
ning. “Ckl” in column 7 refers to the 
checklist number. After checklists are 
completed and numbered the number 
of the checklist is entered on master 
lube cards in the equipment records. 


cants, stocking lubricants, machine 
repair and overhaul. 

2. To reduce production costs 
including machine breakdown and 
mechanical slowdown due to worn 
parts. 

The means of accomplishing this 
from the lubrication point of view 
becomes: 

1. To define best lubricants and 
frequencies of lubrication for each 
machine. 

2. To develop best method of 
lubricating: 

a. Best tools—cheapest tools 
to use in the long run, all costs 
considered. 

b. Best route—involving the 
least delay to actual application of 
lubricants. 

3. To develop schedules that 
represent a fair day’s work for each 
oiler. 

4. To select and train oilers in 
using prescribed methods and 
schedules. 

5. To control results through 
supervision. 

It goes without saying that these 
things should be accomplished 
without excessive costs of develop- 
ing the program, and, particularly, 
without excessive recurring costs in 
administering the program. 


Define the Job 


Before you can develop best 
methods or schedules, you must 
decide what work must be done— 
what has to be lubricated and how 
often. This is no small part of the 
total job. In a sizable mill, it takes 
considerable time to find out just 
what the practices are if they have 
not been spelled out in definite 
terms. General instructions and 
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FIG. 2. MTM Analysis of Applying Grease Gun to Fitting = 
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oral orders could become muddled. 

Under an informal lubrication 
“program” it is not unusual to find 
different oilers using different lubri- 
cants and frequencies on the 
same application. Obviously dif- 
ferent practices can’t all be the 
“best way”. But determining what 


FIG. 3. Time Allowances for Lubrication 
WALKING (count as a step each time balance is shifted, 
including sidesteps, ag around, stooping, 
c. 
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5000 TMU/ fitting 
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is best from the standpoint of mini- 
mum machine operating and main- 
tenance cost takes time. Oil com- 
panies can help with a survey. But 
you cannot follow them blindly. 
Recommendations must be tem- 
pered with experience under your 
particular service conditions. And 
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no one oil company has all the 
best products. 

You should be prepared to “en- 
gineer” your own program for best 
results. Furthermore, you should be 
prepared to alter and improve it 
as new lubricants are placed on the 
market. The lubrication program 
must be flexible to accommodate 
improvements. 

Points of lubrication, lubricants 
to be used, frequency of applica- 
tion, etc. can be most easily used 
if the information for each machine 
is recorded on a separate card, such 
as the one shown in Fig. 1. Changes 
on one card do not affect other 
cards such as would be the case 
if a list were used. Also, cards can 
be rearranged in whatever order 
desired in studying routes, prac- 
tices with similar machines, ma- 
chines using the same lubricant, 
etc. These cards are rightfully a 
part of Equipment Records and 
can be filed with the other equip- 
ment specifications if the card size 
is designed for that purpose. 


Advantages of Standardization 


There are several significant ad- 
vantages to minimizing the kinds 
of lubricants used: 

1. Lubricant inventories can be 
reduced. 

2. Labor costs of handling many 
containers and lubricating tools can 
be minimized. 

3. Errors and misapplication of 
lubricants can be minimized. 

4. Chance of lubricant contami- 
nation reduced when number of 
seldom-used containers is reduced. 

5. Instructing and training oilers 
is simplified with fewer products 
to use. 

6. Suppliers are apt to carry 
larger stocks of lubricants ordered 
more frequently. 

Of course, lubricants should not 
be misapplied just to standardize. 
On the other hand, savings from 
the advantages of minimizing num- 
ber of kinds of lubricants can often 
justify the use of a_better-than- 
needed lubricant in some cases. 
Quite recently several oil com- 
panies have placed on the market 
multipurpose lubricants that can 
replace most special products. 
Don’t forget, labor costs run three 
or four times material costs in most 
lubrication programs. 
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To develop the best method of 
doing a job, one must compare the 
time necessary to accomplish the 
job with the time of alternate work 
methods. To determine how long a 
job should take, and to establish 
a route that represents a fair day’s 
work for the oilers, you must know 
the time it takes to do a job. Estab- 
lishing a realistic time value for 
lubrication work is the same sort 
of problem faced in setting produc- 
tion standards. Lubrication tasks 
are repetitive in the same sense as 
production work. So we should 
adopt from production the best 
time measuring means for our pur- 
pose. 


What Is MTM? 


MTM, or Methods Time Meas- 
urement, is a set of established 
times for the elements of manual 
work. Much research has gone into 
developing standard times for typi- 
cal motions that make up most 
manual work. By studying a manual 
task, anyone trained in the appli- 
cation of MTM can outline the 
motions required. Then by adding 
the time allowances for the mo- 
tions, a synthetic time can be de- 
veloped for performing the task. 
The time required plus the number 
of steps to apply a grease gun to a 
fitting is shown in Fig. 2. 

The unit of time used in MTM 
is one hundred-thousandth of an 
hour. This unit, called a Time 
Measurement Unit or TMU, is 
small and totals of time accumulate 
into quite a few digits. However, it 
allows the accuracy necessary for 
this sort of study, and hours are 
easily determined by moving the 
decimal point over five places in 
TMU totals. 

Actually, any reliable method of 
determining time values for lubri- 
cation tasks would be satisfactory 
so long as the tasks timed are small 
enough to allow rearranging tasks 
in different sequences for methods 
improvements. MTM was used in 
the Rayonier study because: 

1. Building the time standard for 
different tasks necessitates consid- 
eration of motion study. Savings of 
small increments of time through 
motion analysis is important when 
these motions are repeated as often 
as applying a grease gun to a fitting. 

2. Study can be done independ- 


ent of oilers. Labor is not upset by 
taking a lot of time studies. 

3. Results are consistent regard- 
less of routes developed. 

4. Basis of study is objective. 
Use of published data is often more 
acceptable than subjective stop 
watch studies. 

Once time values for the various 
greasing and oiling times have been 
developed, these times can be 
added together with times taken up 
with walking to get times required 
to cover route. Alternate routes 
can be developed and these times 
compared to determine the best 
route. Time required to cover a 
route using a cart with needed lub- 
ricants can be compared with the 
time required over the same route 
with refill stations for hand-carried 
lubricants, Lengths of routes can be 
arranged to give the oilers a fair 
day’s work. 

Figure 3 is a chart of time allow- 
ances for lubricating paper mill 
type equipment, under conditions 
found at our mills. The chart is 
not useful for conditions other than 
those covered in the particular 
study. The important point is that 
such a table can be developed for 
any lubrication program and its use 
will lead to a scientific assignment 
of work that can yield substantial 
savings. 


Finding Best Routes 


The routes that grow out of an 
informal catch-as-catch-can system 
may not be the least expensive or 
give the best coverage. At least in 
the initial stages of the MTM rout- 
ing it is wise to ignore present prac- 
tice to give the mind full range in 
considering all possibilities. 

Since labor cost is the most ex- 
pensive part of even a good lubri- 
cation program, routes must in- 
volve a minimum of walking time. 
Isolated areas of the plant are con- 
sidered first as a route or section 
of a route to avoid excessive stops 
by the oiler. If using a cart is im- 
practical because of the equipment 
layout, routes should be based upon 
one or two hand-carried lubricants. 
It is well to start the study in an 
area most distant from the central 
“oil house” and work toward the 
“oil house” so that tag ends of 
routes can be consolidated. 

In any event, methods and route 
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veloped by “walking through” and arrang- 2 
ing the lubrication equipment record cards , 
in the desired sequence. When the route 3. 
becomes fairly “firm” list the machine se- 

quence on a route sheet like the one above. 4. 
Fig. 5. Right: Lubrication less frequent 5. 


than one month is listed on a card similar 
to this and it is placed in a tickler file. 
When these pop up in the follow-up file it 
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is time to perform this particular lube job. No. | Date By 


improvements will become evident 
throughout the progress of the 
study so that many alternate routes 
may be compared on paper. Com- 
paring routes on paper is much 
more desirable than trying them 
out with oilers. It is less expensive 
and much less confusing to the lub- 
rication crew. 

Routes should first be roughly 
developed by “walking through” 
and arranging the lubrication equip- 
ment record cards in the desired 
sequence. Then when the route be- 
comes fairly “firm” list the ma- 
chine sequence on the route sheet, 
Fig. 4. Time values for the entire 
route can be filled in after counting 
steps required to walk route. 

Totals of TMUs for each lubrica- 
tion are placed in the next to the 
last column on the right. Subtotals 
of lubrication times are entered in 
extreme right hand column. These 
subtotals will keep the analyst 
aware of the elapsed time in each 
route throughout the study of each 
route. Subtotals of grease shots 
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will indicate approximately when 
grease guns must be refilled—where 
lubrication supplies should be lo- 
cated. 

Little difficulty will be experi- 
enced in the oiler meeting the time 
allowances and covering the pre- 
scribed routes so long as all nec- 
essary lubrications are covered in 
the study. This is a simple direct 
study, but it does involve a multi- 
tude of machines and lubrication 
points. Therefore, it is necessary to 
run a continual check to avoid 
errors. ; 

To start with, make sure all 
equipment requiring lubrication is 
included in the lubrication equip- 
ment record cards. This can be 
done easily in most plants by using 


existing equipment lists and then 
checking the cards in a physical 
sweep of the plant. From then on 
in the study, each step is keyed to 
the appropriate lubrication equip- 
ment record card. A review of these 
cards at the end of the study will 
show up any time or machines 
left out. In this way, errors can be 
controlled and minimized. 

Definite and explicit instructions 
should be given oilers. Yet adminis- 
tration costs should be kept to a 
minimum. Two different types of 
lubrications normally exist from the 
administrative point of view: 

1. Routine lubrication—frequent 
lubrication with routing, methods, 
tools, planned in detail. 

2. Periodic lubrication — infre- 
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quent lubrication; fill-in work to 
regular routines and/or working 
foremen. 

Checklists are a natural means of 
assigning highly repetitive routine 
lubrications at low administration 
cost. Once a checklist is made up, 
it merely has to be reissued regular- 
ly. There is no searching of equip- 
ment records or other files and list- 
ing lubrications for the day. 

The checklist also “locks in” the 
best route and schedule developed 
as part of the methods study. It 
makes it easy for the oiler to stick 
to the desired routes. He merely 
follows the numbered sequence of 
checklists posted in the mill. 


Checklists cannot give all the in- 
structions necessary. A description 
of work methods in a maintenance 
manual can do that. However, the 
checklists do act as a reminder and 
keep lubrication from drifting into 
poor practices. 

Lubrication checklists marked by 
oilers also tell supervision what is 
being lubricated—and what is more 
important, what is not being lubri- 
cated. This record does not do 
away with the need for direct su- 
pervision. However, it does make 
supervision easier and facilitates on- 
the-job training of oilers. 

The labor cost of oilers marking 
checklists is insignificant when com- 


LUBRICATION ROUTE SCHEDULE 






















pared with the positive savings this 
practice can insure. At Rayonier, 
actual time taken to mark checklists 
amounts to approximately 6 per 
cent of oilers’ time on the job. 
Walking time on the other hand 
consumes almost 60 per cent of 
some oilers’ time. It is easy to see 
that it takes very little reduction in 
walking time to pay for the use of 
checklists. If the use of checklists 
sequenced in the shortest route can 
help avoid use of alternate longer 
routes, the time required to mark 
checklists is well spent. 
Furthermore, the checklist facil- 
itates the following of improved 
methods developed in the over-all 








Fig. 6. A daily lubrication route sched- 
ule such as the one shown on the fac- 
ing page helps to spot inequities or 
possible improvement in routes. It also 
helps supervisors understand routes 
and lets them know where oilers can 
be found at any time during the day. 


study. Checklists are the teeth in 
the gears of the lubrication pro- 
gram. In the first route developed 
at Grays Harbor Division of Ray- 
onier, labor savings of 43 per cent 
were realized and, in addition, 
lubrication practices improved. The 
use of checklists will help per- 
petuate these savings and act as a 
base for further improvements. 

Checklists are not the answer for 
seldom-repeated lubrications or pe- 
riodic lubrication. The long cycle 
makes the checklists too lengthy and 
cumbersome to use. Any lubrica- 
tion less frequent than once a month 
is listed in a tickler file at Rayonier. 
Cards similar to Fig. 5 are filed un- 
der the month the next lubrication 
is due for each machine. The lu- 
brication leadman maintains the file 
and assigns work from it as fill-in- 
work to the regular schedules. 

As a lubrication is completed, he 
fills in the date of the lubrication, 
type of lubrication made and files 
the card under the next month that 
lubrication is due. He makes sure 
all cards are out of the current 
month file by the end of the month. 
Then he shifts the month divider to 
the back of the file ready to receive 
cards due that month on the fol- 
lowing year. 

In this way, he always has just 
the cards showing need of equip- 
ment lubrication for a particular 
month. No need for reviewing all 
periodic lubrications to pick out 
the assignments for one month. Su- 
pervision can review cards to de- 
termine how completely each piece 
of equipment is being serviced. 

At Rayonier, six hours of routine 
lubrication were scheduled for each 
day. The other two hours were 
allowed for unavoidable delays 
(plugged fittings, production calls), 
personal time, replacing supplies, 
cleaning lubricating equipment, pe- 
riodic lubrication assignments. The 
ratio of periodic lubrication time to 
routine lubrication time pretty much 
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determines the number of hours 
each day you can schedule routine 
work. A rough comparison of the 
TMUs involved in periodic and 
routine lubrication will usually suf- 
fice in setting a “cut-off point” in 
daily routine schedules. 

As routes are built and times ac- 
cumulate, an over-all picture of crew 
requirements will emerge. Basically, 
the number of routes will determine 
the number of men required in the 
crew. At this point in the study, 
thought must be given to possible 
shift schedules which may be made 
necessary by production schedules, 
premium pay hours scheduled, oil- 
ers’ days off, etc. Individual routes 
should be balanced. Equal amounts 
of scheduled work should be as- 
signed to all oilers if possible. 

A daily lubrication route sched- 
ule shown in Fig. 6 helps to spot 
inequities or possible improvements 
in routes. It also helps supervisors 
understand routes—gives them a 
schedule of where oilers are likely 
to be found any time of day. 

Checklists should be made only 
after all routes have been accepted 
as the best method and schedule of 
lubrication. Then, start with the 
Monday route and fill out the check- 
lists keeping in mind the best posi- 
tions for the lists in the plant. 
Ozalid or other black line producing 
process provides a print that will 
stand up for the month that posting 
is required. In any case, originals 
should be easy to change so that 
there is no deterrent to keeping 
checklists current. 
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Periodic lubrications can be en- 
tered on tickler cards after check- 
lists are completed. Then, the su- 
pervisor of the lubrication crew 
should place the cards in the file for 
the next month he plans to perform 
each periodic lubrication. An ef- 
fort to spread out the periodic lu- 
brications among all months will 
insure an even loading of the 
lubrication crew in this type of 
work. 


Accompany Oilers on Route 


After a “how, why, when, where, 
who” discussion with the people in- 
volved, checklists should be mount- 
ed in the plant. It takes less time to 
mark mounted sheets, is less cum- 
bersome for the oiler, and is less 
likely to cause mixed-up or lost 
sheets. Permanent mounting of 
checklists also facilitates close su- 
pervision—stimulates interest in lu- 
brication on the part of production 
foremen. When approached proper- 
ly, oilers will not resent the change, 
particularly if improved methods 
make their job easier and if an op- 
portunity for advancement is given 
to displaced oilers. 

Whoever developed the route 
sheets should accompany oilers on 
their first rounds of the new routes. 
It may be difficult to complete 
routes at first because of delays in- 
volved in becoming familiar with 
them. Usually, oilers can keep on 
the schedule after the second or 
third week. 





Throughout a detailed study such 
as this, it is important to keep in 
mind the intent of the program: 

1. Minimize equipment failures 
due to faulty lubrication. 

2. Facilitate effective supervision 
and training of oiling crews. 

3. Reduce lubricant inventories. 

4. Minimize lubrication crew size. 

5. Provide basis for future lubri- 
cation improvements. 

It is easy to get so involved in 
details that the real objective is lost. 
Revisions for improvement should 
be reflected in all steps of the pro- 
cedure as soon as they are adopted. 
Checklists should specify current 
desired practices. Oral revisions to 


checklists should be avoided or they 
may become meaningless. 

The procedure for improving lu- 
brication practices and reducing lu- 
brication man-hours is useless unless 
followed. It is not enough to merely 
“engineer” the job. It must be sold 
to all concerned and in time adopted 
by supervision as its own. Once 
foremen and their men understand 
the reasons for the program and the 
way it is supposed to work, they 
can be expected to go along with 
it on a trial basis. Only experience 
with it will lead to active support. 
The system is just the tool; people 
must actually produce results and 
make benefits into profits. End 

Sd 
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MTM VERSUS TIME STUDY FOR FORMULA CONSTRUCTION 


by 


Klaus H. Nincke 
H. B. Maynard and Company 


Methods-Time Measurement! (MTM) is a 
tool of methods analysis which gives the actual 
relationship between basic motions and the time 
required to make them. It is based on the fol- 
lowing premises: 


1. Any manual operation is made up of dis- 
tinct and recognizable basic motions. 


2. Each basic motion has a constant time 
value at the average performance level. 


3. Research has measured the time values 
for all basic motions. These time values 
are the MTM data. 


Any technique that is used to develop stand- 
ards can also be used to develop time formulas. 
However, the question is whether the technique 
is as good as, better, or on a par with existing 
techniques used to develop formulas. To get an 
answer as to how well MTM was adapted to 
formula construction, it was compared with the 
existing time study procedure? for constructing 
time formulas. 


The comparison revealed that MTM had dis- 
tinct advantages over usual time study proce- 
dures. The advantages attained can be broadly 
grouped into four different areas: 


A. Speed in the development of the formula. 
B. Greater coverage. 
C. Ease of revision. 
D. Greater accuracy. 


Let's examine each of the four advantages 
in more detail. 


A. Speed in the Development of the Formula 

Industrial Engineers using MTM have re- 
ported that the time required to construct a 
formula has been reduced as high as 70% over 
time study methods. 





To establish why this is possible, let us 
compare the procedures used in each system. 
Figure #1 shows the general procedures used in 
Chee order. 





By referring to Figure #1, it can be readi- 
ly seen that the basic procedures followed in 
each system are very similar. However, there 


FIGURE #1 





Time Study Procedure MTM Procedure 





- 


1. Survey work to deter- .- Survey work to deter- 
mine the field to which mine the field to which 


the formula will apply. the formula will apply. 


2. Survey the field to es- | 2. Survey the field to es- 
tablish if the equip- tablish if the equip- 
ment, work layout, ment, work layout, 
methods, etc., are sat- methods, etc., are sat- 
isfactory. isfactory. 


3. Divide work into stand- | 3. Divide work into stand- 
ard elements required ard elements required 
to manufacture the parts to manufacture the parts 
the formula is to cover. the formula is to cover. 


4, Take time studies that 4, Make MTM observa- 
will provide sufficient tions of the operations 
data to enable the engi- to obtain the motion 
neer to establish repre- patterns for the ele- 
sentative times for the ments determined in 


elements determined in Step #3. 
Step #3. 
5. Transcribe data in 5. No analogy. 


Master Table of Details. 


6. Classify operations, 6. Classify operations. 


7. Select representative 
time values or deter- 
mine averages for ele- 
ments listed on Master 
Table of Details. 


7. No analogy. 


8. Construct table or 8. Construct tables for 
curves for variable ele- variable elements by 
ments, combining the proper 


motion patterns, 


9. Synthesize the constants | 9. Synthesize the constants 
and tables to be used in and tables to be used in 
the formula expression. the formula expression. 


10. Develop the "Setup" and |10. Develop the "Setup" and 
"Each Piece" algebraic "Each Piece" algebraic 
expressions, expressions. 


11, Prepare the "Table of |11. Prepare a summary 

Detail Operations." sheet of elemental oper- 
ations and their respec- 
tive time values. 


12, Prepare the balance of /|12, Same except there is no 
the formula report. list of time studies, 





1. "Methods-Time Measurement" by Maynard, Stegemerten, and Schwab. 
2. Time §tudy procedures are those detailed in "Time and Motion Study" by Lowry, valiinai, and Stegemerten. 
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are three steps in the procedure that are decid- 
edly different, and it is in these that MTM gains 
its advantage over time study. 


Step #4, the taking of many time studies, is 
not only a time-consuming task but may spread 
over a period of many months due to the diffi- 
culty in obtaining studies representative of the 
field to which the formula is to apply. It is true 
that studies taken in past years may be applica- 
ble in the construction of a formula. However, 
it has been my experience that these "old" stud- 
ies usually are not suitable due to improper 
breakdown of elements, obsolete methods, and in- 
sufficient information concerning the conditions 
existing at the time of the study. Therefore, 
these studies are usually discarded and a com- 
pletely new group of studies has to be taken. In 
short, it will take considerable time using time 
study to collect the data required to construct a 
formula. 


This time can be reduced 65%, on the aver- 
age, by the application of MTM. In the applica- 
tion of MTM, it is only necessary to obtain the 
motion patterns for the standard elements deter- 
mined in Step #3 of the procedure (Figure #1). 
To obtain these motion patterns, observations of 
the operation are made, and the average motion 
patterns which apply to the element are record- 
ed It is not necessary to study the complete 
cycle of even one piece, let alone the many cy- 
cles required in time study. Observations of 
this type are made until the motion patterns for 
all the desired elements are recorded. 


It should be stated at this point that motion 
patterns may be taken from MTM studies previ- 
ously taken. This is possible with MTM, since 
we are dealing with a sequence of motion pat- 
terns whose chronological order will remain un- 
changed regardless of element description. In 
other words, the motion pattern for a desired 
element may be just a segment of a motion pat- 
tern of an element from a previous study. 


The standard time for each element is de- 
rived by recording the predetermined standard 
time for each motion and adding the motion times 
recorded for the element. 


This brings us to steps #5 and #7 of Fig- 
ure #1.. Step #5 refers to the transcribing of 
data to the Master Table of Details, and step #7 
refers to analyzing the data recorded on the 
Master Table. These two steps are not required 
when MTM is used. As a result, the time re- 
quired to prepare and analyze the master Table 
is eliminated. 


Variations in process cycle times, scope of 
the formula, skill and experience of the engineer 
constructing the formula all affect, in the final 
analysis, the time required to construct a formu- 
la. Over-all cycle times, of course, do not af- 
fect the time required to make an MTM formula 
since no complete studies are required. Savings 
in time achieved by using MTM for formula con- 
struction are variable, but reductions in time 
from 15% to 70% have been experienced. In ad- 
dition to the direct savings, the fact that formu- 
las are ready for use in a much shorter calen- 
dar period is of considerable benefit. With 
MTM, no delays are encountered waiting for the 
opportunity to take time studies to obtain data 
for a specific situation. 


In order to illustrate the savings that are 
being achieved by using MTM, Table I on the fol- 
lowing page, was constructed. The formulas re- 
ferred to in Table I were used to set standards on 
medium-sized parts, and time values set from 
the formulas ranged from .0025 decimal hours 
to several hours. Table I shows that an average 
savings in time of 66% is achieved in just col- 
lecting the data required to construct a formula. 
This does not take into account the time re- 
quired to construct and analyze the Master Table 
of Detail Time Studies in order to select the 
standard times. To state the savings in another 
way, "Data for approximately three formulas can 


_be collected using MTM in the time formerly 


required to collect data for one formula." 


Table I also shows a comparison of the 
number of elements required. It is natural that 
more elements are required with MTM, since 
the elemental times are less. However, the 
MTM elements have much greater application, 
not only to one formula, but most applications 
are used in other formulas developed in the plant. 
The recent developments of Universal Mainte- 
nance Standards and Unified Standard Data are 
examples of how MTM elements are universally 
applicable. 


B. Greater Coverage 





The advantage of formulas for setting stand- 
ard times is the ability to be able to set the 
times for a variety of work quickly and accurate- 
ly. It is apparent, then, that a formula that will 
provide the necessary information to set stand- 
ards for a great variety of work is of more 
value than that limited to a narrow range. Such 
a formula not only reduces the number of formu- 
las required, but also reduces the number of in- 
dividual studies required as a result of incom- 
plete coverage. 
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TABLE I 


COMPARISON OF TIME TO COLLECT DATA FOR TIME FORMULA DEVELOPMENT 






































TIME STUDY METHOD MTM METHOD 
Formula Number | Time Required to Take Number Number Time Required to Develop 
Type Studies | Studies @ 4 hours/study | Elements | Elements Motion Patterns* 
Hack Saw Cutoff 6 24.0 hours 21 31 10.00 hours 
Engine Lathe 30 120.0 hours 129 143 46,00 hours 
Punch Press 4 16.0 hours 51 70 22.5 hours 
Drill Press Spindle 3 32.0 hours 40 71 22.5 hours 
Radial Drill Press 51 204.0 hours 102 111 35.0 hours 
Turret Lathe 32 128.0 hours 114 102 32.0 hours 
Milling 47 188.0 hours 149 211 68.0 hours 
TOTALS 712.0 606 739 236.0 
712.0 - 236.0 _ 
712.0 = 66% Savings 
mow = 22% More elements required when MTM is used. 


*Based on 25 Patterns/8 hours. 


MTM provides a means of increasing cover- 
age by: 


1, expanding the scope of formulas within a 
given operation. 


2. expanding the formula technique of setting 
standard times to operations previously 
considered impractical. 


That this is possible with MTM is a result 
of being able to synthesize the elemental times 
by visualization or simulation of the motions re- 
quired for unobserved operations. Besides this 
feature, the ability to divide the elements into 
very short increments of time makes it possible 
to apply the elements to a much broader base of 
operations. The above two features of MTM to- 
gether with eliminating the necessity for taking 
complete cycle times studies make it economical 
and practical to develop time formulas to cover 
many additional operations. 


C. Ease of Revision 





When methods improvements are introduced, 
time standards should be revised to reflect the 
savings achieved by the method improvement. 
When MTM is used, there are three important 
advantages which are not possible with time 
study. They are: 


1. Methods improvements developed in the 
course of constructing the formula can 
be incorporated into the formula without 
any delays. 


2. Revisions required after a formula has 
been completed can be made quickly and 
easily. 


3. Minor improvements can be easily evalu- 
ated and incorporated into the formula. 


The importance of these three advantages 
cannot be over-emphasized. 


It is a common experience that during the 
construction of formulas, methods improvements 
are encountered that are justified. 


When the time study procedure is used, it 
is next to impossible to evaluate accurately the 
effect of the improvement with standards unless 
the improvement is installed and a time study 
taken. The installation of the method improve- 
ment may be costly and time-consuming and as 
a result, considerable delay may be encountered. 
Therefore, many times the formula is construct- 
ed using the old method, knowing that a revision 
will be required. Then, to make the revision at 
a later date necessitates the taking of additional 
studies, in addition to all the other necessary 
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calculations and clerical duties required in for- 
mula construction. The cost of these revisions 
is at times equal to the cost of the original for- 
mula. On the other hand, if the formula is to 
include the revised method, then the completion 
date of the formula will be delayed in direct 
proportion to the time required to install the 
method improvement, instruct the operators in 
the new method, and wait for the operator to be- 
come proficient in the new method before the 
time study can be taken. Production losses due 
to these delays in shops having no standards or 
incorrect standards are difficult to evaluate, but 
are certainly worth considering. 


When the MTM procedure is used, an ex- 
perienced MTM practitioner can visualize the 
motions required for the new method, and in 
this way incorporate the standard times in the 
formula for the new method. 


MTM provides, then, the means of not only 
reducing the possibilities for formula revisions, 
but reduces considerably the delays formerly 
experienced when methods improvements were 
introduced in the course of constructing a for- 
mula. 


There are innumerable occasions when meth- 
ods improvements are introduced after a formu- 
la has been in use. To revise these formulas 
using the time study procedure means taking ad- 
ditional studies and repeating the same proced- 
ure as followed in making the original formula. 
In many instances, these revisions take almost 
as much time as the original formula. 


When MTM is used, it is only necessary to 
revise the motion patterns affected by the meth- 
od improvement or to develop new patterns, 
whichever is the most logical. It is then only a 
routine procedure to change the charts and con- 
stants that are affected by the method change. 


The revision of formulas that have been in 
use brings us to another important advantage of 
MTM. That is the ability to reflect minor 
methods improvements. These improvements 
were formerly impractical to measure with a 
stop watch, and as a result were not reflected 
in the standards. The accumulation of these 
minor methods improvements over a period of 
years resulted in many loose standards. The 
difficulties encountered by companies attempting 
to rationalize these loose standards are well 
known, These minor improvements can be ac- 
curately evaluated by MTM and the formulas up- 
dated which virtually eliminates any reason for 
standards to become loose as a result of the ac- 
cumulation of minor methods improvements. 


The benefits derived by being able to revise 
formulas easily and quickly are: 


1. Economic. 
2. Improved human relations. 


3. The industrial engineer has more time 
for cost reduction work. 


D. Greater Accuracy 





Accuracy is of the utmost importance in 
formulas due to the vast number of standards 
that will be set from the formula. Therefore, 
any procedure that can eliminate areas in which 
inaccuracies can occur is important. The MTM 
procedure does eliminate areas in which inac- 
curacies can occur when time study is used. 
These areas are: 


1. Time studies are not required, thereby 
eliminating the possibilities of errors: 


a. in the leveling procedure, 

b. from studying inexperienced operator, 
c. from minor variation in material, work 
place layout, operator attitude, and so 

forth. 


2. The reluctance to take sufficient number 
of studies to obtain representative stand- 
ard times for the elements. 


3. Lack of judgment in selecting representa- 
tive standards on the Master Table of 
Details. 


4. Minor variations in the break points of 
elements from study to study. 


Additional areas can be enumerated, but 
those mentioned should suffice to point out that 
inaccuracies are possible using time study that 
are not possible using MTM. 


CONCLUSION 


MTM has not only proven to be adaptable to 
formula construction, but is much more economi- 
cal and versatile than the time study procedure. 
The benefits are again: 


A. A time reduction of up to 70% in the con- 
struction of a formula. 


B. Calendar time for formula construction 
is reduced considerably. 
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C. Formulas constructed generally cover a These benefits are well worth considering 
greater range of work. by any company contemplating a program of de- 
veloping or revising standard time formulas. 
D. Revisions are more easily made. 


E. Greater accuracy is obtained. 
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A TIME FORMULA SOLUTION FOR AIR FORCE REWAREHOUSING STANDARDS 


by 


1/Lt. David W. Anderson 
Industrial Engineer—MTM Applicator 
Directorate of Supply and Services 

Ogden Air Materiel Area 


Hill AFB, Utah is the home of the Ogden 
Air Materiel Area. A logistic support complex 
that serves seven western states and has world- 
wide control over many prime weapons systems. 
Within the organization of OOAMA, as the Ogden 
Air Materiel Area is known, are five directo- 
rates which the Directorate of Supply and Serv- 
ices, is one, employing some 2,200 people. The 
Supply Directorate's mission is to provide sup- 
plies and logistical services to Air Force units 
throughout OOAMA and in certain prime classes 
throughout the world, 


In performing this mission, about 600,000 
different items are stored in warehouses and an 
activity of 11,653 items per day are debited or 
credited. These items amount to 1403 tons of 
material that are moved in and out of the ware- 
houses during a normal daily operation. 


There are many items, however, whose ac- 
tivity changes from time to time, and often it is 
more advantageous to move items to or from 
towveyors, apron conveyors, or other restricted 
mechanized conveyances so that all active items 
are in the proximity of mechanized equipment. 
It is this movement of items to another ware- 
house or within the same warehouse that we 
term rewarehousing. 


The regular handling of material whose 
movement is caused by a normal receipt or ship- 
ment is covered by engineered labor standards, 
and the results of labor activity in receiving or 
shipping items is reported on an "earned hour 
report,"' which shows the labor utilization in the 
particular work center. To date, there has been 
no satisfactory standard set on rewarehousing— 
the reason for this being the non-standard ma- 
terials handling practices used in moving the 
material to a new warehouse location. 


In order to allow "earned hour credit" for 
performing the rewarehousing workload, a sys- 
tem had to be designed, not only to account for 
the work content of the job, but to count the ele- 
ments of work as it is performed, so it could 
be reported in a mechanized reporting system 
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in collaboration with: T/Sgt. Robert K. Cave 
Time Study Technician 
MTM Applicator 


shortly after the work was performed. Of 
course, the cost of performing the accounting 
function had to be within the bounds of normal 
economy. 


Past time study experience showed our meth- 
ods and standards staff that average times or 
modal times to rewarehouse a location did not 
represent accurately the earned hours in reware- 
housing function for a two-week report period. 


At the annual Industrial Engineering Seminar 
sponsored by the Salt Lake Chapter of AIIE, a 
lecture on Universal Maintenance Standards was 
given by Dr. H. B. Maynard. The authors at- 
tended that session and decided to apply Dr. May- 
nard's principle to the rewarehousing problem. 
Since rewarehousing is a non-repetitive type func- 
tion, we used Dr. Maynard's theories and de- 
veloped a "work-order" type rewarehousing 
standard based on MTM standards and our own 


‘standard data. 


The system briefly works like this: Whena 
major rewarehousing project is conceived, a work 
order is established and a time study analyst is 
called to look at the job. Using a set of pre- 
determined time formulas, the Analyst tailors an 
engineered standard to match the best method of 
moving the property as determined by the stor- 
age specialists. As the property is moved to 
the new location, an AF Form 227 "Change Lo- 
cation Card" is accomplished for each commod- 
ity being transferred, (The total job time is di- 
vided by the number of line items (stock items) 
to assign a pro-rated time value to each Form 
227 "Change Location" that is turned in to the 
Production Control Office. Production Control 
then credits the warehouse with earned hours as 
they receive the Form 227s.) 


The necessity of setting a rewarehousing 
standard grew from the fact that about half a 
milion dollars per year is spent in rewarehous- 
ing property to allow for greater savings in ma- 
terials handling of items that have a greater 
turnover. An accurate measure of effectiveness 
Teads the Storage supervisors to problem areas 
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and methods improvements. In justifying man- 
power the standards are invaluable where reduc- 
tions in force tend to be made indiscriminantly. 
In addition, manpower planning of rewarehousing 
projects can be made more scientifically by 
using the formulas. 


The standards were broken into three differ- 
ent categories, for bulk, box pallet, and bin 


stock material. We designed a standard for mov- 


ing property from one warehouse to another, and 
within each warehouse and for each of the above 
categories a standard for removal from the lo- 
cation and storing the property. In essence nine 
standards have been established and are avail- 
able for use when the variables are plugged into 
the time formula. The formula represents an 
approved method of moving stock in the ware- 
house, however warehousemen may vary tech- 


nique if conditions permit further economy steps. 


As a matter of example let us examine, in 
detail, the standard established to cover the re- 
warehousing of bin stock items from the losing 
location to the door. 


Bin stock is warehoused with a stock item 
(one AF stock number) in each bin location. 
Normally, when moving, the material is removed 
from the bin and to prevent loss is placed in 
sacks or larger boxes depending on the material 
configuration. Generally two sacks are filled, 
that is, two locations are emptied before the 
warehouseman carries the two bags or boxes to 
a flat pallet or "egg crate" that has been set at 
the end of the bin row. This is repeated until 
all the bin locations are emptied. An extensive 
sampling study shows that the material from 
twenty locations can be stacked on one flat pal- 
let or "egg crate.'' As the pallets are loaded, a 
fork lift truck carries the material to the new 
locations or to a flat-bed truck depending on the 
new location and an AMC Form 227, "Kill Loca- 
tion," is prepared and sent to the locator office. 


When the material arrives at the new location 
it is loaded out by fork lift and carried to the 
end of the bin row where a warehouseman carries 
it to the new bin location two bags at a time. 


STUDY #1 - Pull bag or box filled with prop- 


erty (one location, one line item). See Study #1 
- Appendix. This standard, .040 minutes per 
carton pulled from the shelf and placed in the 
collecting box. The dependent variable here is 
the number of items N* removed from the shelf. 


STUDY #2 - Place carton or items in bag 
or collecting box. The time .075 minutes per 
piece is the sum of all times for removing one 
unit from the shelf. The variable is N, the num- 
ber of boxes pulled. See Study #2 in Appendix. 


STUDY #3 - Carry item to pallet. The 
warehouseman carries the property from two bin 
locations to the flat pallet. We call the total 
property in one big location a line item. In this 
case 15 steps at 17 TMU per step x 2 for re- 
turn trip = .177 minutes per line item. The LI 
(stock item) acts as the variable in our time 
formula. 


STUDY #4 - Carry pallet and load to truck 
and load. See Study #4. Travel is calculated 
from fork lift standard data. The time to run a 
fork lift is .0023 min. per foot traveled fy. The 
total standard is then .5792 + travel + .209 ob- 
tain lift or .209 + .5792 + .0023 (f,) where f; is 
the distance to the loading dock. 


STUDY #5 - Obtain flat or safety pallet. 
.2758 + travel or .2758 + (.0023) fp where fp is 
the distance between the end of the bin row and 
where the pallets are stacked. 


STUDY #6 and #7 - Prepare AF Form 227. 
Part of the form is prepared in the warehouse, 
the other is prepared in the warehouse locator 
office. 


Source 
Time study -739 - Kill location in warehouse 
Time study .481 - Locator work 


1.220 


In rewarehousing an AF Form 227 is accom- 
plished for each line. item rewarehoused. The 
variable in the time formula is LI. 


The development of the time formula to accomplish a bin rewarehousing job is as follows: 





#1 #2 #3 #4 #5 #6 #7 #8 #9 #10 
Time to Pull Place Carry Carry Obtain Prepare Prepare 
Bag or Box in Bag Item Pallet Flat or Kill Kill Make Check Prepare 
Full of Property or to to Safety Location Location Up Stock Part 
(1 Location) Box Pallet Truck Pallet 227 Whse 227 Whse Carton Number’ Tag 50B 
.040 .075 177 -579 2+ -2758+ 





travel travel 





-739 481 522 021 845 


* 
Sample 1/2 of bin locations, count number of units in each bin, use average number of units per bin times line 


items to be pulled as N for the job. 


li ne 


Renaliinenal 


APPLICATION II 


STUDY #8 - Make up cartons. MTM Study 
#8. This depends upon the number of line items 
or bin locations that are emptied. Cartons 
sometimes (1/2 of the time) have to be made up 
to receive bin stock. LI is again the variable 
applied to this time. 


STUDY #9 - Check stock number. This time 
allows for checking accuracy of stock number on 
material to be moved. The variable is each line 
item. See MTM Study #12. 


STUDY #10 - A part tag is prepared for 
each LI and is sent with the material to the gain- 
ing warehouse. To complete the rewarehousing 
job, all of the ten jobs must be accomplished. 
Then the standard or allowance for doing the job 
should be the summation of the elemental times. 
(The following table will lead to the development 
of the time formula:) 


TASK TIME VARIABLE 
1. Pull property .040 N 

2. Place in bag or box 075 N 

3. Carry to Pallet 0177 LI 

4, Carry to truck and 


load, return to bin 
. Obtain Safety or Box 
Pallet, return to bin 
6. Prepare paperwork 
"Kill Location" in 
Locator Office 481 LI 
7. Prepare paperwork 
"Kill Location" in 


-5792 + travel ft 


ao 


.2758 + travel fp 


Warehouse .739 LI 
8. Make up cartons 522 LI 
9, Check Stock Number .021 LI 
10. Prepare Part Tag 50B .845 LI 


11, Obtain fork lift 209 - 


The occurrence factors of the elements have 
been developed from the extensive statistical 
sampling of 4,000 historical rewarehousing proj- 
ects. 


OCCURRENCE FACTOR 
AND DESCRIPTION 


This occurs once for each 
item pulled from the shelf. 


This occurs once for each 
item pulled from the shelf, 


Studies show that a ware- 
houseman carries 2 line 
items at a time to the pal- 
let placed at end of bin row. 


An average of 20 line items 
of bin stock are required to 
fill one 4'x4' pallet or "egg 
crate," 


ELEMENT NUMBER 
1. Pull item 








2. Bag or box material 


3. Carry to pallet 


4, Carry pallet to truck 
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OCCURRENCE FACTOR 


ELEMENT NUMBER AND DESCRIPTION 








5. Obtain flat or safety 


A flat pallet or "egg crate" 
pallet 


is obtained for each 20 line 
items picked from the shelf. 


A "Kill Location" is per- 
formed for each line item 
rewarehoused, 


6.and 7. Prepare 
paperwork 


8. Make cartons Samples show that a carton 


is made once for every two 
line items, 


Once for every line item. 
Once for every line item. 


9. Check stock number 


10. Prepare Form 50B 
and attach 


11. Obtain fork lift Once for every line item. 


The time formula is then: 


T; = N¢.040) + N(.075) + (2).17 + .209 


LI LI 
(.5792 + (.0023) ft (2) 55 + (.2758 + (.0023) fp(2)) 30 


+ (.739) LI + (.481) LI + (1/2)(.522) LI + .021 LI 
+ 895 (LI) 
which simplifies to: 


Tj = .209 4 .115N + 2.524 LI 
+ (.8550 + .0046)(f + £,) 22 - 
® e t Pp 20 


Applying an allowance for personal time, 
rest and delay the final time formula for bin re- 
warehousing is: 


Tj = 1.20 (.209 + .115N + 2.524 LI 


LI 
30) : 


The time to place the material in the new 
location is easily calculated by a similar formu- 
la. The time formula is readily adaptable to a 
nomograph for the above example is shown as 
Figure 1. 


+ (.8550 + (.0046) f, + fp) 


The time formulas are presently being used 
extensively at OOAMA in allocating manpower to 
major rewarehousing programs and also for 
scheduling rewarehousing at periods of slack debit 
and credit workload. 
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APPLICATION 
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MT™M ELEMENT ANALYSIS File enue MT™M ELEMENT ANALYSIS File wees 
i i 
—— 






























































Part Nome me ae! Part No. Part Name. Part No. 

Oper. Name_Place material in bag (paper) Oper. No. Oper. Name_Pull item from Bin Location m Oper. No. 

Operator No. Analyst _1/Sgt. Cave Date__23 Oct 59 Operator No.. Analyst_T/Sgt. Cave Date 18 Dec 58 
DESCRIPTION - LEFT HAND F MOTION TMU MOTION F DESCRIPTION - RIGHT HAND DESCRIPTION - LEFT HAND F MOTION) TMU MOTION, F DESCRIPTION - RIGHT HAND 

Reach for paper bag _ ae ae cay — Walk to bin location from office W25P 375.0 mi 

Grasp GIB 3.5 es area 

Move bag towards body Mi2B 13.5 Check location on d while : 

Regrasp to hold __ TT6HT = : walking to location LAT ! 

Move bag upward and downward . _. ~-M24B_ 20.6 | , “ lente tm —_}—__| Wi7P | 285.0) | - 

to flip open a aE staat Turn toward location TBC2 | 37.2 | 











ee Check Stock No, on document __| 2 EF | 14.6) 


Re 3 acc RES ES) ES ES. ES SS PR 
fens Check S/N on property in bin | 2/ EF | 146) | a 


























































































































































































































SSESER BSE. as haa 1S ES a | z: 
EE Re ENS Ge |15.8| M16B | ‘Move material into bag Bend, stoop or kneel to the A, B, |  |B,S,KOK 29.0 | vee 
ee Ta hs to hold ; C, locati ie cet 2 en 9 i . 
ala sececeaai bntarhearecinosll a SS __,_ Release ee TRE, aa 17.2 | R18B each for unit/bax in location 
a : if | tne NOTE: this operation happens > iS [2.0] GiA | rasp unit/box cs 
Move beg aside} aes is. —— appre 50h of the time, a = 
EEE : Ss | egrasp unit to hold 
tt | Pee eli aed 2. MES Arise from bend, stoop or kneel- AB,AS| 31.9 
A ah, Sah viet ing position AKOK ny 
: = | 
Occur- Occur- 
Element % Element | rences Total Element % Element] rences | Total 
Na Element Description Time -0006 Allow- Time |per piece| Time Element Description Time Allow- Time | per piece | Time 
TMU Lev. T. ance Allowed jor Cycle | Allowed TMU 5 ee ance Allowed | or Cycle 
1. | Reach for bag and open 72.3 .043 Walk to bin locations 
2. | Place material in bag 35.6 .021 Walk down bin aisle to 
3. | Bag aside 17.8 011 
TOTAL .015 
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& move to truck 


OUT LOAD AREA--STORAGE FORKLIFT 


& 
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ie 
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AMC 14 Nov 56 192G 


AMC WN", 1926 
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Time Sheet 
Part Name. _ Part No, 
Operation ——— Kill Location a — sese Me, 
Operator. No. Analyst_T/Sgt. CaveDate__17 Dec 58 
Control Station No. 
DESCRIPTION - LEFT HAND F MOTION Tau = «mOTION F DESCRIPTION - RIGHT HAND 





Element Description 





924.6 Write Write (S/N, Class, Nomenclature 
aces tity, Unit of Issue, Date 
| ee 30 Nos 22 Ltrs 














Release tag === SSCS 2] 17.0) MISB | | Move pen aside 
2.0. RLI Release 









































































































































ES ae ae 
| | 
ee i" 
1 | 
. i 
Total Time Con: : ve a 
wanc: Element Element] rences ‘ol 
chest ohatasos - No. Element Description Time .0006 Allow- Time | per piece! Time 
Task Allowance TMU | Lev. T. ance Allowed] or Cycle | Allowed 
. Standard Hours Per 1, | Get 50B tag 54.4 .0006 -0326 1 .0326 
2. | Write information on 50B 924.6 .0006 -5547 1 5547 
3. | Pencil aside 19.0 .0006 -0114 1 .0114 
a 
TOTAL 5987 
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Part Name. Part No. Part Name. Part No, 
Oper. Nome__Assy carton Oper. No. Oper. Nome —Agay carton _____________________Oper. No. 
No.. Analyst T/Sgt. Cave Date__30 July 59 Operator. No. Analyst T/Sgt. Cave Date__ 30 July 59 
DESCRIPTION - LEFT HAND) =©6| F (MOTION | TuU (MOTION, F DESCRIPTION - RIGHT HAND DESCRIPTION - LEFT HAND F \moTION| TMU MOTION. F DESCRIPTION - RIGHT HAND 
Reach for carton RiéB 15.8 Regrasp tape G2 16.8, G2 3 | Regrasp 
rasp GIA | 2.0) Move hand across tape to 6 | Mi2B 80.4 
Move carton to desk MI6B 15.8 | Wize Reach to side of box straig'ten if 
I 2.0) GIA rasp Release 6 | RL1 12.0 
| 38. A Apply pressure to sides of box Reach to tap of box and tape {6 | R1i2B 1.4 
I R Grasp 61 G5 = 
it | 80.4) Mi2B | 6 Move hand across tape 
4 1s Re tS ~~ 
| 77.4| R12B | 6 | Reach to top of box and tape 
Z 6 | Regrasp 
‘Move hand to side of box [Mi2B | 13.4 Mize love hand to side of box 
Regrasp sa | ew TT ras) ae. 
Move box to upright position M12B 13.4, M12B Move box to upright position 
Turn hand to upright box | T180* | --- | T180 | Turn hand to upright box __ 
Release | RL 2,0, RL Release 
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4 
+++ 





Element % Element} rences 
Time 


Allow Time |per Element % Element | rences 


Element Description Time Allow- Time |per 
TMU . t.| ance | Allowed jor 


Element Description 


TMU | Lev. T. ance | Allowed | or 
1, | Assy carton 869.7 
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SVENSKA MTM FORENINGEN 
(Swedish MTM Association) 


MTM 1959—AN INFORMATION CONFERENCE OF CURRENT INTEREST 


Since MTM was introduced in Sweden in the 
early 1950's the interest for this technique has 
increased rapidly. More and more enterprises 
have brought this method into use in their indus- 
trial engineering program. To give information 
about current questions of MTM application, the 
Swedish MTM Association arranged a conference 
in Stockholm on May 28-29 this year. The con- 
ference assembled more than 300 participants, 
mainly production managers and industrial engi- 
neers from as well member enterprises as 
others. 


On the first day a basic orientation about 
the MTM system was given to those participants 
who did not know the system earlier. The dif- 
ferent basic motions were presented in an illus- 
trative way together with a demonstration of the 
functioning of the system. 


A report on the principles for development 
of methods and work places with MTM was the 
next item on the program. A good example on 
what can be done with the help of MTM when 
starting a new production was presented by 
Kongsberg Vapenfabrikk, Norway. This enter- 
prise, which is a state owned factory for manu- 
facturing of ordnance materials, etc., has also 
some civil products on their manufacturing pro- 
gram. Among other things they make different 
automobile parts for the Swedish automobile 
Volvo. One of these parts is the rear axle. 
When this production started they had no experi- 
ence whatsoever in the making of automobile 
parts. In cooperation with industrial engineers 
from AB Volvo, Gothenburg, they started a line 
production and MTM was used for developing 
methods and work places. This production has 
been going on for more than a year now and the 
result is that the production time for the rear 
axle at Kongsberg Vapenfabrikk is about half of 
the time the former manufacturer used with the 
help of conventional work studies. 


In another example was reported how MTM 
had been used for processing at AB Svenska 
Kullagerfabriken (SKF), Katrineholm, Sweden. It 
has often been said that MTM can be used only 
for production in large quantities, but SKF has 
with very good result been able to apply MTM 
in a job shop type production. 
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The first day of the conference ended witha 
report on a medico-physiological research allied 
to MTM, which has been made under the guid- 
ance of. Dr. Nils Lundgren at the Industrial 
Physiological Department of the Gymnastical Cen- 
tral Institute, Stockholm. The research which 
involved certain working operations at SKF in- 
tended to give views on evaluation of work and 
to give propositions for bio-technological im- 
provements. The operations in question repre- 
sented different typical cases of physical load in 
the work. More research work will be done and 
it will be carried on by the Swedish MTM Asso- 
ciation with the help of a newly employed re- 
search engineer. 


The other day of this conference was dedi- 
cated to MTM for standard data and time formu- 
las. After a report on the principles for their 
development followed different examples on appli- 
cations. 


In an interesting report the participants were 
informed about how AB Volvo Pentaverken had 
brought standard data into use for turret lathe 
work. This department of the enterprise has an 
ample assortment of lathes—12 different types 
are represented. In spite of the difficulties con- 
nected herewith, the data were developed in eight 
months—a comparatively short time. Today all 
methods and rate setting work for 24 turret lathe 
workers is handled by one man. 


Another example on application of standard 
data and time formulas was given by AB Melka 
representing the ready-made clothing trade. This 
trade which has its special problems in connec- 
tion with getting standard times has very good 
experiences of MTM. 


Another subject that was dealt with was MTM 
as a basis for training and instruction. A direct 
use of an MTM analysis for such a basis is not 
advisable. By using the clarifying description 
which signifies an MTM analysis and then by 
simplifying and making additions to same, a train- 
ing basis is obtained, which better meets with 
all requirements involved than many other forms 
of methods descriptions do. 


"What representatives for Management and 
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Labor think about MTM" was the next item on 
the program, to which the participants had been 
looking forward with great interest. . Represen- 
tatives from the Swedish Employers' Confedera- 
tion and also from one of the Federations of 
Trade Unions gave their views on this matter. 


The spokesman for the Swedish Employers' 
Confederation stressed the importance for the 
Swedish industry of having at their disposal such 
an accurate measuring instrument which the dif- 
ferent PTS systems represent. Without giving 
preference to any special method he accentuated 
the need that only one system would be used in 
the industry. In Sweden MTM is the only PTS 
system which has attained a wider spread. 


The spokesman for the Federation of Trade 
Unions took a positive attitude towards MTM, 
even though, for obvious reasons, he was a little 
more critical because the experiences of MTM 
still are rather limited. The Federation will, 
however, not oppose the introduction of MTM. 
The Federation carries on its own training in 
MTM-—its own experts are working with the pur- 
pose that the application of MTM shall fill all 
requirements expected. It.is of the greatest im- 
portance that the enterprises wishing to use MTM 
really see to it that their industrial engineers 
obtain a thorough training in the technique and 
its application. 


In one of the last addresses at the confer- 
ence the procedure of introducing MTM at AB 
Bofors was described. When the MTM technique 
at the beginning was tried on a small scale the 
labor part was very reserved. However, since 
the firm through courses and information, to 
which also the trade union was invited to send 
representatives, had tried to widen the knowledge 
of MTM to all employed, the reserved attitude 
started to give away. When the time came for 
the first start of the system in practice a co- 
operative group was formed in which also repre- 
sentatives for the local trade union had members. 
The group took part of all plans and was ina 
position to discuss the establishing of work places 
etc. A very good cooperation was achieved. To- 


day everything functions without any hitches or 
quarrels. 


The conference ended by the chairman of the 
Swedish MTM Association, the managing director 
of AB Volvo Pentaverken, giving some views on 
the increased demands on cost reduction and 
raised efficiency within the industry. The in- 
creased competition involves higher requirements 
on our commercial and industrial life and the 
possibilities of using the resources of industry. 
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Through the PTS systems coming into being, and 
among them MTM, today's industrial engineers 
have obtained entirely new possibilities in their 
efforts towards better products at lower costs. 


This MTM conference was the first of its 
kind which the Swedish MTM Association has 
arranged. The addresses held can be considered 
to give a good picture of the situation as far as 
the application of MTM in Sweden is concerned. 
All addresses will be published in a special 
booklet. 


The reaction on the part of the participants 
has during and after the conference been highly 
positive. The participants have been entirely 
unanimous in expressing that the conference has 
given a good picture of MTM and the possibili- 
ties created by this technique. There is no hesi- 
tation but that the conference has stimulated the 
interest for MTM. The additional flow of new 
members to the association is a good sign here- 
of. The aim of the association can be consid- 
ered as achieved—to give information of MTM 
and its application as well as to give industry 
new impulses for including MTM in the indus- 
trial engineering program. 


TRAINING OF MTM-INSTRUCTORS 
IN SWEDEN 


The Swedish MTM Association has among 
other objectives the purpose of widening the 
knowledge of MTM in Swedish industry. For 
that reason the Association has, since it started 
in 1955, had a training committee to establish 
standards for MTM training and to work out 
necessary training programs, to develop exams 
and regulations thereof and to develop programs 
for the distribution of information about MTM. 


The committee's most important task has 
been to form a basis of uniform training for 
MTM-technicians. This has been achieved part- 
ly by developing the training manuals, training 


programs, etc., and partly by taking care of the 
training of MTM-instructors. 


These courses are primarily intended for 
qualified MTM-technicians who are to train other 
persons in MTM, and they lead to an exam which 
is equivalent to the American Association's 
"Qualified Practitioner." In cooperation with the 
American MTM Association the exams are de- 
veloped and based upon those used in the United 
States. Those instructors who pass the exams 
will receive a certificate from the Swedish MTM 
Association giving them authority to examine 
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MTM-technicians in accordance with the stand- 
ards of the Association. 


Experience has also proved, that this sort of 
instructor training program is not only suitable 
but desirable for qualified MTM-technicians who 
are to supervise MTM application within the in- 
dustry. 


The curriculum includes a total of 84 hours 
of instruction over a period of two weeks, as fol- 
lows: 


Training methods 15 hours 

Review of the Swedish MTM Associ- 

ation's training manual for MTM- 

instructors 44 " 

Different kinds of MTM informa- 

tion programs re 

MTM-research e248 

General questioning about MTM . 7 

The policy of the Association at an 

installation of MTM in a business 

enterprise and practical experience 

of MT™M  -* 

Examination aly 
84 hours 


For those attending the course complete 
training in MTM and evidence of passed examina- 
tion are required. Furthermore, thorough prac- 
tical experience of MTM application is needed — 


and in order to judge the pupil's qualifications in 
this respect, they must turn in an evidence of 
proficiency, that is to say: 


10 analyses from industrial work in differ- 
ent fields 


1 example of methods engineering, e.g., 
analyses for estimating purposes and 


1 time formula or standard data. 


As the Swedish industry has had the experi- 
ence that the use of MTM in a natural way has 
forced the methods engineers into the close re- 
lated fields of physiology and safety, the Associ- 
ation has arranged 1-week courses in these sub- 
jects. These courses are intended as a supple- 
mentary training for MTM-instructors. 


The first courses for MTM-instructors in 
Sweden were held in May 1957. At the end of 
1957 twenty-eight instructors were trained and 
examined, and by the end of the following year 
the corresponding number was forty-eight. Today 
the total number examined MTM-instructors is 
seventy-four. Still another course will take 
place this fall and the estimated number of ex- 
amined MTM-instructors at the end of this year 
will amount to about eighty-five. 


Naturally the majority of these MTM- 


~ instructors are active within the Swedish indus- 
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try, however, Norwegian and Finnish enterprises 
have also been represented at these courses. 
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FRENCH MTM ASSOCIATION 


USE AND USERS OF MTM IN EUROPE 





Summary of the Informations given at the MTM Conference of February 20, 1959, in 
PARIS, sponsored by Comité National de l'Organisation Francaise (C.N.O.F.). 





Mr. Georges R. LAPOIRIE gave the following statistics: 


1. Numbers of experts trained at the end of 1958: 


4. Companies or public concerns using MTM: 





France: 1.100 at least but only 463 
have undergone an ex- 
amination at the end of 
the course 

Pays- Bas: 428 having passed success- 
fully an examination 

Suede: 1.500 


. Number of experts using MTM: 





Among people trained, some are not appointed 
to use MTM and attend a course only for in- 
formation; some have been called at other 
charges in or outside the firm; some do not 
succeed in the job too. 


So that the number of trainees do not give an 
exact idea of the users of MTM. 


It was tried to get an opinion through a sam- 
ple of 130 French firms having at least one 
employee trained in a course; the result was 
that the percentage of users among experts 
trained is probably higher than 40%. 


. Firms of consultants or organisms teaching 
MTM: 








France: 1 
Suede: 

Pays-Bas: 

Suisse: 


= WO DO 


22 





France: 300 
Pays-Bas: 90 
Suéde: 62 
Suisse: 11 


. Types of industries: 
See the list joined. 





. Fields in which MTM is used: 





Here again, sampling was used to determine 
how frequently MTM is used in the different 
fields by firms having employees trained. 


Methods improvement } 15% 
Work measurement 

Wages incentive 35% 
Tools- design 25% 
Operator's training 25% 
Foremen training 

Estimating 20% 
Developing Methods in advance 

Product design 5 
Selecting Effective equipments } 5 a 10% 
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COMITE NATIONAL de l'ORGANISATION FRANCAISE 
57 rue de Babylone, PARIS (7e) 


Réunion d'Information du 20 Février 1959 & PARIS 
sur la Méthode MTM 





Activités ou le MTM a été utilisé 
(France, Pays-Bas, Suede, Suisse) 


Culture 

Mines de Houille 

Laminage acier 

Tubes acier 

Grosse Forge 

Fonderie 

Télerie 

Chauffage, Ventilation, 
Conditionnement 

Matériel frigorifique 

Machines outils 

Tracteurs Agricoles 

Machines Textiles 

Mécanique précision 

Fabrique d'Armes 

Emboutissage, découpage 

Décolletage 

Estampage, Matricage 

Outillage & main 

Emballage, conditionnement 

Construction navale 

Construction automobile 

Accessoires automobiles 

Construction Aéronautique 
et moteurs 

Matériel électrique 

Appareillage électrique 

Fils électriques 

Compteurs électriques 





Matériels électro-domestiques 

Piles et accumulateurs 

Appareils radio-électriques 

Matériel téléphonique 

Matériel photographique 

Horlogerie 

Roulements 4 billes 

Machines de bureaux 

Verrerie 

Céramique produits rouges 

Céramique industrielle 

Gres de batiment 

Faience 

Porcelaine 

Conditionnement produits 
pharmaceutiques 

Pneumatiques et bandages 
caoutchouc 

Articles caoutchouc 

Amiante 

Plastiques 

Tabacs 

Allumettes 

Corps gras 

Pates alimentaires 

Biscuiterie et produits régime 

Sucrerie 

Vinaigrerie 

Industries du lait 
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Champagne 

Conserves 

Chocolaterie 

Textile lin et chanvre 

Textile Jute, fibres diverses, 
ficellerie 

Coten (filature, tissage, etc. ...) 


Laine (peignage, filature, tissage, 


etc. ...) 
Soie 
Fibres artificielles 
Bonneterie mécanique 
Teinture, Appréts 
Confection chemises 
Confection hommes 
Lingerie 
Ganterie 
Maroquinerie 
Peausserie 
Cuirs industriels 
Parquetterie 
Meubles cuisine 
Papiers 
Fagonnage papier 
Imprimerie 
Stylos 
Transports 
Services administratifs divers. 
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(FRENCH MTM ASSOCIATION) 


MTM CONFERENCE, FEBRUARY 20, 1959, PARIS (France) 





(L. to R.) M. PAGEZY, M. SOUMAGNAC, M. CAZALS. 


February 20, last, the French MTM Associa- 
tion, sponsored by the Comite National de l'Or- 
ganisation Frangaise (C.N.O.F.) organized a con- 
ference to give informations upon the use of 
MTM in France and in Europe. 


About sixty experts in MTM, in two groups, 
attended the morning session reserved to mem- 
bers of the Association only. The leader of the 
first group was Mr. PELISSOLO, Engineer 
"Comptoir des Textiles Artificiels''; the group 
discussed about the accuracy of MTM and the 
conclusion, tentatively was, that the degree of ac- 
curacy for non-repetitive and with long-cycle op- 
erations was not lower than for repetitive works 
with short cycles. The leader of the second 
group was Mr. LANGLOIS Engineer "La Société 
Anonyme des Fermiers Réunis"; the group dis- 
cussed about the use of the so-called "second 
degree MTM data" and especially of the "Uni- 
fied Standard data" Table, published by MAYNARD 
and Cy. 


The afternoon session was open to every- 
body interested in MTM and about one hundred 


and fifty Engineers and technicians attended the 
meeting. 


Mr. Max R. SOUMAGNAC as chairman of the 
French MTM Association, introduced the lectur- 
ers: 


Mr. Georges R. LAPOIRIE, Director "Les In- 
genieurs Associés" (L.I.A.) gave some statis- 
tics on use and users of MTM in France and 
in Europe; it was pointed out that in some 
countries, in Sweden for instance, MTM seems 
to be taken into consideration by Union of 
workers in collective bargainings for calculat- 
ing a fair day work. 


Mr. Maurice PAGEZY, Chief of the personnel 
Training Division—in the "Direction des Etudes 
et Fabrications d'Armement" (D.E.F.A.) ex- 
plained very thoroughly the use of MTM inside 
his own department; he spoke of the training 
of experts and also pointed out how interesting 
is the "simplified data card" for improving 
foremen. 


Mr. Pierre COUDRAY, Engineer, Ste d'Orien- 
tation de Formation et d'Organisation Ration- 
nelle (S.O.F.0O.R.T.) described a case of appli- 
cation in the telephone apparatus industry which 
was to be illustrated afterwards by a movie 
made in the factory of ERICSON Cy. 


At length Mr. Albert KONTZLER, Cie Interna- 
tionale des Machines Agricoles MacCORMICK, 
spoke of MTM applications in different plants 

of his company and especially of the very in- 

teresting results in foundry. 
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Then two films were exhibited: 


The first "Work study and production con- 
trol chronicle" was made by "Bureau des Temps 
Elémentaires" (B.T.E.) and the second, a color 
film, by SOFORT showed the "Assembling of a 
telephone-cap" at the ERICSON Cy. 


Each of these two films, of which running 
time was about thirty minutes, explained very 
thoroughly what can be done with the MTM pro- 
cedure in.the fields of work simplification and of 
determining the most economical equipments. 


Mr. Max SOUMAGNAC, as Chairman, closed 
the conference with the following conclusion: 
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"In fact, he said, the MTM procedure analyz- 
ing methods rather than operations can be used 
for any human and organized activity, even out- 
side of the Industry, for repetitive operations 
with short cycles as well as for non-repetitive 
works. To summarize, what I wish to point out 
is the universality of the procedure, Of course 
anyone can study and use it alone and for his 
own needs and I wont even think to the danger 
for this lonely man to play the 'Apprentice to a 
sorcerer.' 


But in the scientific modern world, working 
in group pays more; for, more and ‘more every 
day, progress is measured by a good understand- 
ing of collectiveness in the field of Research." 
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(NIPPON MTM ASSOCIATION) 


MTM PROGRESS IN JAPAN 


by 
James A. Gage 
Chief Michigan Advisor to Waseda University 


MTM has just celebrated its second birthday 
in Japan. Although no special program marked 
this event, the achievements of the Japan group 
are worthy of notice by the rest of the MTM 
world. 


First MTM Contacts With Japan 





The first MTM course was given to a group 
at Waseda University Institute for Productivity 
in August 1957. The instructors, James Gage 
and Richard Stoll, were sponsored by a Univer- 
sity of Michigan-ICA-Waseda University produc- 
tivity contract. Fourteen people completed the 
105-hour course and received practitioners' cer- 
tificates. Three Waseda professors, in resi- 
dence at the University of Michigan, completed 
all requirements and were licensed as MTM in- 
structors. 


The U.S. Air Force also sent an MTM in- 
structor to Japan in 1957. Fourteen Japanese 
employees at the Tokyo area bases received 
practitioners certificates. 


The following year three MTM courses were 
given by U.S. licensed instructors. All exami- 
nations were issued and graded by the Ann Arbor 
MTM office. Forty-seven people passed the ex- 
amination and received certificates. 


Japan Forms An Independent Association 





The first Japan MTM group was organized 
in 1957 as a chapter of the U.S. Association. 
The seventy-five practitioners licensed during 
the first year of operation came from the large 
population areas of Tokyo, Yokohafna, Nagoya, 
and Osaka. Consulting firms quickly recognized 
the value of these MTM practitioners and em- 
ployed many of the graduates from both the 
civilian and Air Force classes, Within one year 
MTM became a recognized part of the Japanese 
industrial vocabulary and the activity had become 
too big and vigorous to remain a chapter of the 
U.S. Association. 


With the backing of top educators and indus- 
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trialists, an independent national association was 
formed in October 1958. Recognition was re- 
quested as a Cooperating National Association 
(CNA) member. Favorable action on this request 
was taken by the Board of Directors of the U.S. 
Association on November 14, 1958. From this 
date the Japan MTM Association operated as an 
independent organization. Procedures were im- 
mediately set up to conduct training courses and 
to control the issuing of practitioners' licenses. 


Organization of The Japan Association 





The membership characteristics of the Japan 
Association are quite different from those of the 
U.S. Association. Primarily, most memberships 
are individual memberships. Any person licensed 
as a practitioner may become a member of the 
Japan Association. Interested educators and in- 
dustrialists may also hold individual member- 
ships. Consulting firms and industrial organiza- 
tions hold company memberships. This latter 
type of membership is similar to the sustaining 
membership classification of the U.S. Associa- 
tion. There are no professional memberships 
comparable to those of the U.S. Association. At 
present there are 136 individual memberships 
and 15 company memberships. 


General policy is set by a board of direc- 
tors selected from the individual membership 
group. Day to day activities are controlled by 
a three-man executive committee. It is of inter- 
est to note that two members of the executive 
committee received their instructor's licenses in 
the United States. This executive committee plus 
an office manager have about the same combined 
duties as the executive secretary of the U.S. As- 
sociation. The office manager is the only full- 
time paid employee of the Japan Association. 


Translation Difficulties 





Because of the extreme differences between 
the English and Japanese language, exact trans- 
lations of MTM literature are very difficult. 
Words such as REACH, TURN, MOVE, etc., hav- 
ing a specialized MTM meaning, are incapable 
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of proper translation into Japanese. Attempting 
to mix these Roman letter MTM words with 
Japanese kanji (characters) imposes still further 
problems. 


A workable solution has been to teach MTM 
partly in English and partly in Japanese. Most 
educated Japanese people can read English fair- 
ly well even though they may speak it with diffi- 
culty. Part of the reading material for MTM 
classes is presented in English. The verbal ex- 
planation is given in Japanese interspersed with 
English, 


The text "Engineered Work Measurement" by 
Karger and Bayha is in the process of being 
translated. The earlier Maynard-Stegemerten- 
Schwab text is already available in Japanese. It 
is the opinion of this writer that neither of the 
above translations can give a completely clear 
version without supplementary reading of the 
English language editions. 


Final examinations are presented in dual 
language form. Each test sheet is printed in two 
columns. The left-hand column gives the ques- 
tions in English. The right-hand column pre- 
sents the identical questions in Japanese. These 
tests are longer and more comprehensive than 
the U.S. versions. The eight percent failure 
rate produced by these tests indicates the high 
attainment level required by the Japan Associa- 
tion. All tests are issued and graded by the 
Association. Tests are in the custody of the 
Association office manager and he is always 
physically present when tests are given. Each 
test set is numbered and strict accountability is 
maintained. 
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To date all instructors have been licensed 
by the U.S. Association. Work has now begun on 
preparing an instructor licensing procedure based 
on U.S. practices. 122 people have so far passed 
either the U.S. or the Japanese practitioners’ 
exam, With an increase in instructors, the train- 
ing and licensing of practitioners should proceed 
at an accelerated rate. 


Other Association Activities 





Besides testing and licensing activities, the 
Japan Association carries on an extensive educa- 
tional program. Appreciation courses have been 
given in various cities throughout Japan. An ex- 
cellent journal is published quarterly. The data 
card has recently been converted to the metric 
system. Some research has been done on walk- 
ing data. The average Japanese workman is 
much smaller than the U.S. workman and the 
length of pace data is now being investigated. 


The Japan group is fortunate that it has not 
had to suffer the financial growing pains that 
characterized the first years of the U.S. Associ- 
ation. Since the beginning the Japan Association 
has operated in the black. The quality and en- 
thusiasm of its membership has created a good 
industry acceptance of MTM installations. Quot- 
ing from a recent statement of Association plans 
for the coming year—''We shall do our best to 
bring about wider use of MTM in Japan—We 
must always stand ready to provide prompt MTM 
assistance to any organization requesting it." 
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101 Disengage 


This report contains a preliminary study of the element disengage. While it is still 
classified as tentative, the report contains some extremely interesting conclusions on 
the nature and theory of this element. 


102 Reading Operations 


The first step in the use of MTM for establishing reading time standards is contain- 
ed in this report. In addition, the report contains a synopsis of the work done in 
this field by 11 leading authorities. 


104 MTM Analysis of Performance Rating Systems 


A talk presented at the SAM-ASME Time and Motion Study Conference, April 1952. 


It contains an analysis of performance rating systems and various performance 
Rating Films from an MTM standpoint. 


105 Simultaneous Motions 


This report represents almost two man-year's work on a study of Simultaneous 
Motions. It is a final report of the Simultaneous Motions project undertaken by the 
MTM Association. While it does not purport to provide complete and exhaustive 
answers to all problems in the field of Simultaneous Motions, it presents a great deal 
of new and valuable information which should be of interest to every MTM practitioner. 


106 Short Reaches and Moves 


This report contains an analysis of the characteristics of Reaches and Moves at 
very short distances. It develops important conclusions concerning the application of 
MTM to operations involving these short distance elements. 


107 A Research Methods Manual 


The research activity of the Association has developed an effective and comprehensive 
set of methods for carrying on research in human motions. This report details the 
major techniques used. Adequate sources of motion data, film analysis, data 
recording, and statistical methods of analysis are among the topics discussed. 


. 108 A Study of Arm Movements Involving Weight 


In this report, the results of a large investigation into the effect of weight on the 
performance times of arm movements are presented. While more effective means 
of determining correct time allowances for moving weights are given, the comprehensive 
discussion of the whole area of weight phenomena is probably of more fundamental 
importance. The effect of such conditions of performance as the use of one or two 


hands, sliding vs. spatial movements, and male and female performance are among 
the topics presented. 


109 A Study of Positioning Movements 


I. The General Characteristics. Il. Appendix. 
This report, the first of two position reports, defines "positioning movements and 
the interrelation of component movements."' The study is limited to the laboratory 


analysis, and contains an appendix dealing with several subjects outside the major 
objectives. 


110 A Study of Positioning Movements 


Il. Application to Industrial Work Measurement. 

This report, the second on position, relates the results of the position research to 
the field of application. This study deals with actual industrial operators and work 
measurement tools, and the evolution of an improved and more efficient technique for 


controlling and improving manual activity through better understanding of position- 
ing movements. 
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